ABSTRACT
INTRODUCTION
Systemic lupus erythematosus (SLE) is an autoimmune disease of connective tissue involving various organs and having a broad spectrum of clinical presentation, with periods of exacerbation and remission. The disease predominates among young women and its etiology is unknown, probably being multifactorial.
Genetic, hormonal, immunological and environmental factors have been implicated in its etiopathogeny. Among the environmental factors, we may mention the participation of sunlight, of medications and of infections induced by viruses or other microorganisms
(1) . Mycoplasma hominis (MH) and Ureaplasma urealyticum (UU) belong to the family Mycoplasmatacea, which is considered to include the smallest free-living microorganisms in nature. Their size is intermediate between bacteria and viruses. They differ from the former by the lack of a cell wall and from the latter by the fact that they grow in cell-free media (2) .
The means by which mycoplasma cause human diseases are unknown. No toxins or virulence factors have been demonstrated. The organisms generally do not invade, but live attached to the exterior of the host cell membrane (3) . The lack of a cell wall in microorganisms of the family Mycoplasmatacea permits their direct contact with host cells leading to the exchange of cellular elements/substances between these agents and the tissue involved, with the consequent triggering of autoimmune reactions. Their ability to induce activation of B and T lymphocytes and of cytokines, with the possible production of superantigens has been demonstrated in vitro
(1) . In a study of patients suffering from SLE , Ginsburg et al.
(4) suggested a link between SLE and chronic colonization of the female genitourinary tract with UU.
Mycoplasma infection in patients with SLE has been reported, which suggest that genitourinary mycoplasma infections can become systemic. Chronic genitourinary mycoplasma colonization could act as a persistent source of antigen stimulation. So it can predispose to development of autoimmunity in the host (1) . Culture of this group of nutritionally fastidious bacteria in the laboratory requires the use of complex growth media. For these reasons, routine culture for MH and UU is performed by relatively few laboratories, and antibiotic sensitivity testing of genital mycoplasmas is not carried out in routine laboratories. Therefore, various commercial media, which are more practical and faster for the isolation and evaluation of antibiotic susceptibility testing of these agents, were developed (5) . Of the commercial kits, mycoplasma IST2 kits (Bio Merieux, France) that enables culture, identification, indicative enumeration and antibiotic susceptibility testing of MH and UU.
SUBJECTS, MATERIALS & METHODS

Subjects:
This study was conducted on 50 female patients with SLE and 20 apparently healthy females as a control group.
The patients were attending the outpatient or the inpatient clinic of Rheumatology & Rehabilitation Department of Benha University Hospital from February 2011 to January 2012. The patients should fulfilled the diagnostic criteria for SLE of the American College of Rheumatology (6) . All patients were married and not receiving antibiotics in the last 3 weeks. Their ages ranged from 18 to 49 years with mean of 29.4 years ± 8.6 years. The patients' medical records were reviewed for features of SLE, current medications and the physician's assessment of disease activity.
The control group was healthy females, matched with patients as regards their age and not receiving any medications.
Materials:
From all cases and controls, early morning midstream urine samples were collected. The collected samples were examined for the presence of MH and UU in urine using 2 methods of cultivation, namely: Two hundreds (200) µL of the collected urine sample was placed in Mycoplasma R1 solution. After mixing, 3 ml of the inoculated Mycoplasma R1 solution was transferred to the vial of Mycoplasma R2.The mixture was shaked on a vortex to ensure that the lyophilization pellet is completely dissolved. The Urée -Arginine LYO 2 broth (Mycoplasma R1 +Mycoplasma R2) was incubated for 48 hs at 36 o C ± 2 o C. The change in colour of the Urée -Arginine LYO 2 broth can be detected after 24 hours and 48 hs of incubation.
ΙΙ.Mycoplasma IST 2:
Mycoplasma R1 + R2 processed as in Urée -Arginine LYO 2 broth. From reconstituted R2 broth , 55 µL was dispensed into each of the 22 test wells on the strip. Two drops of mineral oil were added to each well. The remainder of the R2 medium and the inoculated strip were then incubated at 36 o C ±2 o C and observed for colour changes at 24 and 48 hs. Interpretation: Change in colour from yellow to red in Urée -Arginine LYO 2 broth indicates the presence of mycoplasma (M. hominis and\or U. urealyticum). 
RESULTS
Both culture methods used in this study gave nearly the same results as regards the detection of mycoplasma in patient and control groups. Mycoplasma was detected by Urée-Arginine broth in 38 (76%) out of 50 SLE patients and 2 (10%) out of 20 control women. While by IST2 test, mycoplasma was detected in 36 (72%) out of 50 SLE patients and 2 (10%) out of 20 control women .
Out of 36 positive mycoplasma cultures from urine samples of SLE patients detected by IST2 test, 10 (20%) were detected in titer <10 4 which indicates only colonization ,while 26 (52%) were detected in titer >10 4 which indicates true infection . So a total of 26 SLE cases were considered as having infection with mycoplasma. All positive mycoplasma cultures from urine samples of control subjects were detected in titer <10 4 The result was highly significant as regard the difference of growth between patients and controls (P<0.001) ( Table  2) .
Out of the 26 mycoplasma infected cases detected by IST2 test, 22 (84.6%) were UU and 4 (15.4%) were MH. Mixed growth with both organisms was not be detected in this study ( Table 2 ).
The mean age of patients with positive mycoplasma infection was 33.2, while that of patients with negative mycoplasma infection was 31.6 and the difference in age was of no statistical significant value in relation to the test results (P > 0.05 ) ( Table 3) .
As regard the disease activity, it was scored using modified SLE Disease Activity Index (SLEDAI)
, of the 32 SLE patients whose disease was in remission, 12 (37.5%) had positive cultures, and of the 18 SLE patients with active disease, 14 (77.8%) had positive cultures. These proportions were significantly different (P=0.0062) ( Table 3) .
Antimicrobial susceptibilities determined by mycoplasma IST2 test are shown in (Table  4 ). All mycoplasma strains were susceptible to pristinamycin (100%). In addition, all MH isolates were susceptible to doxycycline (100%).The majority of UU isolates were susceptible to tetracycline and doxycycline (95.5% and 90.9% respectively). Among MH, the highest drug resistance rate was 100% to erythromycin, 100% to clarithromycin and 75% to both azithromycin and ciprofloxacin. While the highest drug resistance rates in UU were 86.4% to ciprofloxacin and 72.8%to ofloxacin. 
DISCUSSION
The present study showed that women with SLE have a higher frequency of genital infection with MH and UU (52%) compared to healthy women (0%). Ginsburg et al.
(4) found a significant difference in the isolation rate of UU in their patients with SLE (63%) and controls (4.5%). ALycone et al.
(1) found that 52.5%of SLE patients and 11.8% of controls had UU.
On the other hand, Runge et al. (8) found that the detection rates of UU in urine of patients with SLE and healthy individuals were almost identical (24.4% and 23.% pectively) either by culture on A7agar or by PCR.
The increased frequency of infection with MH and UU among patients with SLE, reported in the present study, may suggest the participation of environmental factors in the pathogeny of SLE.
The role of environmental factors in the development of autoimmune disease has not been fully elucidated. In vitro studies have suggested that these mycoplasma species can provoke polyclonal activation of B cells and production of superantigens. Thus, it is possible that mycoplasma peptides may stimulate the production of auto-reactive clones, as observed in SLE
(1) .
The presence of MH and UU in a large proportion of healthy women complicates the assessment of the pathogenic role of these organisms. As it is very important to distinguish between mycoplasma colonization and true infection, quantitative criteria should be used to interpret cultures of urogenital mycoplasma and the decision to treat rests on the titer of mycoplasma in the specimen. Alcyone et al.
( 1) reported that in samples collected from the lower genitourinary tract, consideration should be given, particularly with the ureaplasma, to culturing tenfold dilutions of the specimen in an effort to distinguish the number (>10 3 -10 4 /ml) of organisms likely to represent in an active infection from those of chronic low level carriage.
In the present study, Out of 36 (72%) positive mycoplasma cultures from urine samples of SLE patients detected by IST2 test, 10 (20%) were detected in titer <10 4 which indicates only colonization ,while 26 (52%) were detected in titer >10
4 . So a total of 26 SLE cases were considered as having infection with mycoplasma. All positive mycoplasma cultures from urine samples of control subjects were detected in titer <10 4 .
Alison et al.
(9) in their study, found that of the 69 specimens in which MH was detected by mycoplasma IST2 test, MH was present at a titer of ≥ 10 4 in 24 specimens; 56 of the 82 specimens with UU had titers of ≥10
4
. Also, in a study by Dalia and Manal (10) , UU was detected by mycoplasma IST2 in 29 cases (58%), with only 12 cases (24%) having the organism in a count of ≥10
. MH was detected by mycoplasma IST2 in 13 cases (26%), with only 2 cases (4%) having the organism in a count of ≥10 4 i.e. infection.
In a study by Alcyone et al.
(1) , they showed that women with SLhave a higher frequency of genital infection with MH and UU compared to healthy women. The difference in age between groups does not explain this fact, since the literature (11) correlates young age with a higher frequency of infection. Since the lupus patients, on average, were older than the controls, they could expect a lower risk with respect to this variable. This result is in agreement with our result that show insignificant difference regarding the mean age of patients with positive and negative mycoplasma infection (33.2 and 31.6 respectively) (P>0.05) .
In this work, there is significant relationship between mycoplasma infection and disease activity (P=0.0062) and this result come in disagreement with Ginsburg et al (4) and Alcyone et al (1) who found that the disease activity not accounted for any difference In comparison of the two methods used for detection of mycoplasma in this study, they gave nearly the same results as regards the detection of mycoplasma in patient and control groups. They were easy to use, required no prior preparation of media, the reagents have a shelf life of up to 12 months and the results were available in 48hs whereas those from the brothagar culture method required an additional 6 to 18 h. Mycoplasma IST2 kit in addition to determining the presence or absence of genital mycoplasma; it identifies the type of mycoplasma infection (either UU or MH), provides information on the density of colonization and provides the antimicrobial susceptibility pattern for the related infection.
The most appropriate system for use in the laboratory will depend upon the number and frequency of specimens to be tested, the need for rapid results, and information on antimicrobial susceptibilities. In laboratories where the detection of genitourinary mycoplasma is a part of a large study; Urée arginine broth s a suitable screening test. However, in laboratories where a small number of samples are received sporadically or when antibiotic susceptibilities are required (e.g. neonatal infection); mycoplasma IST2 kit can be used although it is more expensive than the Urée arginine broth.
Regarding antimicrobial susceptibility, pristinamycin (streptogramin group), doxycycline and tetracycline had potent activity against both MH and UU. The antimicrobial susceptibilities to macrolides, were different between the two species. MH strains are known to be intrinsically resistant to C14 macrolides (erythromycin, clarithromycin, and azithromycin) Kenny and Cartwright (12) , which is fully in agreement with our results. MH was resistant to the three types of the macrolides tested, except josamycin. While those of UU are moderately susceptible. Ofloxacin and ciprofloxacin proved to be ineffective against the majority of strains of MH and UU. Our (15) . On the other hand, Cakan et al.
(16) in their study found that in total of 68 UU isolates from vaginal discharge all were sensitive to Ciprofloxacin, Ofloxacin and Azithromycin, 90% were sensitive to Erythromycin and 70% were sensitive to Clarithromycine.
Resistance to doxycycline and tetracycline has been reported for both MH and UU. Highlevel resistance to tetracyclines has been associated with the presence of the tet(M) determinant the sole tetracycline resistance mechanism acquired by clinical isolates of human mycoplasmas De´grange et al.,
.
Waites et al. (18) in their study, stated that tetracycline resistance occurs in 20-40% of isolates.These results are discordant with our results which found that doxycycline and tetracycline were highly active agents against these pathogens.
The quinolones have the advantage of exhibiting some cidal activity, and are also attractive choices for treating genitourinary tract Ureaplasma infections. However, the rate of resistance to fluoroquinolones (ofloxacin, ciprofloxacin) is showing an increasing rate in different studies. For example, Xie and Zhang (19) reported >50% resistance in a large number of strains isolated during 1999 and 2004 which is in agreement with our results. The explanation of this high resistance percentage to fluoroquinolones occurred in MH and UU strains isolated from human patients, may be the frequent prescription of these drugs by the general practitioners for the treatment of urinary and respiratory tract infections, pneumonia, otitis or prostatitis, due to their reduced price and low percent of side reactions Mares et al. (20) .
The pattern of susceptibilities of mycoplasmas to antimicrobial agents is unique in that mycoplasmas do not have a cell wall that is the target for antibacterial agents like penicillin and cephalosporins. Tetracyclines, macrolides, and quinolones are the major antibiotics used in the treatment of urogenital inections caused by mycoplasmas. However, their therapeutic efficacy may be unpredictable due to increasing resistance. Mycoplasmas may be difficult to eradicate from human or animal hosts by antibiotic treatment because of resistance to the antibiotic, or because it lacks cidal activity, or because there is invasion of eukaryotic cells by some mycoplasmas Mehmet et al.
. The antimicrobial susceptibility of genital mycoplasmas has changed over time and is different by geographic area Kilic et al. (22) . Results regarding the antimicrobial susceptibilities of genital mycoplasmas, originating from various countries, are very controversial. The discrepancies may be due to the different antimicrobial-use policies, which lead to the emergence of resistance to one or other antimicrobial group. Thus, it is very uncertain to establish common guidelines for the empirical treatment of genital mycoplasmal infections Kechagia et al. (12) . The simplest way to avoid therapeutic failures would be the implementation of rational treatment regimens. This requires the in vitro determination of the anticrobial susceptibility of the isolated genital mycoplasmas in each clinical case, which has now become a simple routine laboratory procedure, through the use of commercially available systems Eunha et al.
(13) .
CONCLUSIONS & RECOMMENDATIONS
Urogenital mycoplasma infection occur more frequently in patients of SLE than in normal controls and thus mycoplasma infections may have a role in the etiology or in the prognosis of the disease. So we recommend that all patients with SLE should be investigated for urogenital mycoplasma and genitourinary mycoplasma colonizers should be followed up as it may predispose to autoimmune diseases like SLE. Continous study is needed to understand the correlation between SLE disease activity and mycoplasma infection. Urée -Arginine LYO 2 is a suitable method for screening of mycoplasma while mycoplasma IST2 test is suitable when data about the type, the titer and the antimicrobial susceptibility pattern of mycoplasma infection is required. In vitro determination of the antimicrobial susceptibility of the urogenital mycoplasma in each clinical case is required to avoid therapeutic failures. 
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